Background: Physical inactivity is among the leading risk factors for non-communicable diseases. Saudi Arabia has just begun to address physical inactivity as recent studies have shown an alarming prevalence of insufficiently physically active adults. Saudi women are identified as among the most overweight/obese and least active worldwide. With an increase in the number of women in office based jobs, the risk of physical inactivity is likely to increase. Identifying the level and correlates for high BMI and physical inactivity in Saudi women will help to plan more effective public health strategies. The aim of this study is to assess the level of physical activity, inactivity and body mass index among Saudi women working in office based jobs in Riyadh city and identify the correlates for overweight, obesity and low physical activity. Methods: A cross-sectional study was conducted on 420 Saudi women aged 18 to 58 years working in office based jobs in eight worksites in Riyadh, Saudi Arabia. Body mass index was determined using weight and height measurements and physical activity was assessed based on a validated self-administered questionnaire. Results: The majority of the subjects were overweight or obese (58.3 %). Overweight/obesity was associated with increased age, lower income and with those working in the public versus private sector. More than half of the sample (52.1 %) were insufficiently physically active. Participants working seven or more hours per day and those working in private versus public sector were significantly associated with low physical activity. Conclusion: This study identified Saudi women working in office based jobs as a high risk group for overweight, obesity and physical inactivity. As sedentary jobs may compound the risk for obesity and physical inactivity, this may support the use of workplace health programs to reduce sitting time and promote physical activity as a viable public health initiative.
Background
Physical inactivity is one of the major modifiable risk factors responsible for the increase in non-communicable diseases worldwide [1] . An estimated 1.9 million deaths and 19 million disability-adjusted life years are caused by physical inactivity [1] . An estimated 22 % of ischemic heart disease and 10-16 % of diabetes mellitus, breast, colon and rectal cancer are attributed to physical inactivity globally [1] . In the Kingdom of Saudi Arabia (KSA), the population attributable risk of inactivity was estimated to be 44.6 %, exceeding that of the United States (35 %) and the United Kingdom (37 %) [2] .
Physical inactivity in KSA has only recently been addressed with studies showing an alarming prevalence of insufficiently physically active adults [3, 4] . In fact, 74.9 % of Saudi women were reported as being insufficiently active by the World Health Organization (WHO) in 2010, making them among the lowest group in reported prevalence of physical activity worldwide [5] . Women in KSA may be at greater risk for inactivity due to a number of factors unique to this region which includes the harsh climate, restrictions on transportation and local traditions. As the number of Saudi women entering the workforce has gradually increased in the past decade [6, 7] , women employed in office based work may face additional challenges to being physically active.
Determining the prevalence of physical inactivity among Saudi women employed in sedentary jobs based on previous studies is limited. Some studies defined physical activity (PA) using only leisure time PA [3, 8] while other studies included only a small number of employed women [4, 9, 10] . The aim of this study was therefore to assess the levels and correlates of physical activity, inactivity and overweight/obesity among Saudi women working in office based jobs in Riyadh City.
Methods

Design and setting
A cross sectional design was used with purposeful sampling of women worksites (as gender segregated work area is the most common practice in KSA). Additional inclusion criteria included that the work is primarily office based and requiring minimal physical work. To increase generalizability, sites representing public, private and philanthropic organizations of varying sizes were identified. Selected worksites were based on the ratio of 2 to 1 for the public and private sectors, respectively, which reflects the actual ratio of employed women in the public and private sectors [6, 7] . Eleven organizations based in Riyadh, Saudi Arabia were approached for possible inclusion in the study, including academic institutions, private companies, financial institutions, government offices, and charitable organizations. Eight organizations gave approval for participating in the project and were included in the study.
Study sample
Eligible participant had to be a female Saudi national between the age of 18 and 60 years of age and working in a primarily office based site. All available employees meeting the inclusion criteria were recruited after they were informed about the goals and significance of the study. Of the 586 eligible women approached, 420 agreed to participate in the study yielding a response rate of 72 %. Ethical approval for the study was obtained from the Institutional Review Board (IRB) at King Saud Bin Abdulaziz University for Health Sciences located at King Abdulaziz International Medical Research Center. Permission to collect data was obtained from all worksites and informed consent was obtained from all participants.
Study instruments Self-administered questionnaire
A self-administered questionnaire was used to collect demographic information and physical activity data. The physical activity questionnaire was modified from the Arab Teens Lifestyle Study (ATLS) physical activity questionnaire [11] . This instrument was found to have a high reliability and a fairly good validity against an electronic pedometer [11] . Subjects were asked to report how many days per week and for how many minutes they regularly engage in a variety of PAs, including walking as a form of exercise, walking as a means of transport, housework, moderate and vigorous activity, and stair use in the workplace and outside of work. Physical activity level was determined by calculating the 'metabolic equivalents of task' (MET) of each activity multiplied by minutes per week (METs-min/week), based on the compendium of PA [12] . The sum of all activities then resulted in the total MET-min/week. The subjects were then classified as low, moderate or highly active according to the classification system used by Bauman et al. [13] . The reasons for being physically active or inactive were also assessed by providing a list of possible answers in addition to an open-ended 'other' option.
Two psychosocial constructs that are recognized as being significantly associated with PA were assessed; general self-efficacy and social support for physical activity. Self -efficacy was evaluated using the "General Self Efficacy survey" [14] . Reliability and validity of the selfefficacy scale have been extensively tested with internal consistencies from 25 countries yielding alpha values ranging between .75-.91 [15] . The median score of the respondents was used to categorize the subject as having "high' or "low" self-efficacy. Social support was assessed using the "Physical Activity Social Support survey" (PASS) [16] . This five item survey is a short form of the original survey developed by Sallis et al. [17] and has shown adequate validity and reliability [16] . To calculate a score for physical activity social support the questions were coded using a behavioral science scoring methodology to allow questions that are linked to be weighed appropriately. Subjects were categorized as having "high" or "low" PA social support by using the median score as a cut-off point.
The PASS and General Self Efficacy surveys were translated to Arabic, back translated to English and testretest reliability was conducted by 15 subjects fluent in both English and Arabic completing the surveys in both languages yielding a 93.8 % agreement.
Anthropometric measurements
Height and weight were measured using a Seca 813 portable digital floor scale and Seca 213 portable measuring rod (Seca, Germany), respectively. Body Mass Index (BMI) (kg/m 2 ) was then calculated and subjects were categorized as underweight, normal weight, overweight or obese according to the international classification used by the WHO [18] .
Data analysis
Statistical analyses were performed using SPSS version 20 (Armonk, NY). To avoid overestimation, physical activity was capped at 1680 min of PA per week (4 h of PA per day), as was used in the protocol by Bauman et al. [13] in the International Physical Activity Prevalence Study. The frequency and valid percent of respondents for each demographic variable were reported. The means and standard deviation (SD) are reported for BMI and demographic variables and the median and interquartile range (IQR) of PA (MET min/week) was also reported as it was not normally distributed. Demographic variables, BMI categories, and PA levels were then collapsed into binomial categories and differences in psychosocial and demographic characteristics among participating women and levels of BMI and PA were tested using Chisquare test with p-value less than 0.05 considered as significant. Bivariate logistic regression analysis was performed to identify variables associated with PA and BMI. Odds ratio (OR) and 95 % CI were obtained separately for every variable. All significant variables were then entered into a multivariate logistic regression model to adjust for confounding and identify factors associated with PA level and BMI level in this population. The reasons for being physically active or inactive were also reported and compared according to "low" and "moderate/high" level of PA groups using Chi-square test with p-value less than 0.05 considered as significant.
Results
The demographic characteristics of the sample and their mean BMI and median PA levels are displayed in Tables 1  and 2 respectively. The majority of respondents (56 %) were between 26-35 years of age with a mean age of 31.7 ± 8.3. Married women constituted 45 % of the sample, while 26 % were divorced and 24 % were single. Approximately half of the sample (48 %) did not have any children. The vast majority of the respondents (85 %) had at least a college degree. The mean body mass index was 27.1 (±5.9) which lies in the 'overweight' BMI category. The greatest proportion of respondents were 'normal' weight (38.2 %); however, over fifty percent of the sample were either 'overweight' or 'obese' (58.3 %) ( Table 1 ). The median PA METs min/week was 549.0 (IQR 181.0-1414.5) which lies in the "low" PA level category (Table 2 ). The majority of the respondents (52 %) reported being in the "low" PA category (<600 MET min/week) while only seven percent were in the "high" PA level category (>1500 MET min/week vigorous PA or >3000 MET min/week moderate/vigorous PA).
The subjects' psychosocial variables included their perceived social support for physical activity from family and friends. Using the composite median score of 11.0 (IQR 6.0-16.0) to categorize subjects as having "high" or "low" social support ; 48.0 % of respondents were then considered as having "low physical activity social support" ( Table 1) .
The second psychosocial variable was general self-efficacy. The average score on the ten items resulted in a median of 3.0 (IQR 2.8-3.3) resulting in 59.0 % of the subjects being categorized as having "high self -efficacy" ( Table 1 ).
Factors associated with being overweight or obese
Bivariate analysis showed a significantly greater proportion of respondents were 'overweight or obese' if they were over 35 years old (p < 0.001), married (p = 0.047), had at least one child (p = 0.001), had an education level above high school (p = 0.008), a family income of less than 10,000 Saudi Riyals (SR) (p = 0.019) and worked in the public sector (p < 0.001) ( Table 3 ). Physical activity social support was not found to be significantly associated with being overweight or obese in this sample (p = .678) ( Table 3 ). No significant relationship was found between being overweight or obese and level of selfefficacy (p = . 656) ( Table 3) .
Findings from the multivariate logistic regression analysis are shown in Table 4 . Age appears to increase risk of overweight or obesity by an OR of 1.1 (95 % CI 1.06-1.54). Those with a monthly family income of less than 10,000 SR (2,667 USD) (were two times as likely to be overweight or obese than those with a higher income (95 % CI 1.23-3.87), while working in the public sector versus the private sector increased risk for overweight and obesity by an OR of 1.78 (95 % CI 1.0-3.17).
Factors associated with low physical activity level
Bivariate analysis showed a greater proportion of respondents had low level of physical activity if they worked seven or more hours per day (p = 0.001), did not have children (p = 0.032) and worked in the private sector (p < 0.001) ( Table 5 ). Level of physical activity social support was not significantly associated with PA level (p = .130) ( Table 5) . Similarly no significant relationship was found between PA level and self-efficacy (p = .542) ( Table 5) .
Multivariate logistic regression analysis of these variables showed two factors were predictive of low PA; those working seven or more hours per day had an OR of 1.67 (95 % CI 1.07-2.61) for low PA level while those in the private sector were over two times more likely to be insufficiently active (95 % CI 1.32-3.33) ( Table 6 ).
The reasons participants with "low or "moderate/high" reported PA gave for being active or inactive found all participants reported 'health reasons' as the most important reason for being active while 'maintaining their weight' was second but significantly more important for the higher PA group (p = .027) ( Table 7) . Both the lower and higher PA groups reported 'not having time' and being 'too tired' as the most frequent reasons for not being PA, however a significantly greater number of respondents in the low PA group (p = .009) reported that 'not having time' was the main obstacle for being active. Physical activity being 'socially unacceptable' was the least frequently mentioned reason for being inactive by both groups.
Discussion
Prevalence of obesity in this sample of women working in office settings (26 %) was lower than the 43 % previously reported by the WHO [5] for women in the KSA. It also fell below the 44 % of women reported as obese in a large (n = 17,232) cross sectional household survey conducted between 1995-2000 [19] . Another household survey in 2013 (n = 10,735) also reported obesity prevalence among women as 33.5 %, greater than the present sample [20] . The variation in prevalence from these and the present study may be the result of the large cross sectional studies including subjects from different cities in the KSA and from rural areas which are known to differ in their BMI. Education level, a significant predictor of obesity [21] , also differed between these studies with one study [20] reporting only 21 % of participants having a college degree or higher while in the present study it was 80 %. The varying employment status of the subjects may also affect obesity levels as it has been reported that a greater proportion of unemployed women in the KSA are obese as compared to employed women [21] . It is therefore difficult to compare the prevalence of the present study with those reported previously due to the difference in the characteristics of the study groups.
In the present sample, participants had a significantly greater risk of overweight and obesity when family income was less than 10,000 Saudi Riyals (2,667 USD). In fact it was one of only three predictors for high BMI. A positive association between socioeconomic status (SES) and BMI and between SES and overweight has been demonstrated in a sample of over 500,000 women from 54 low to middle-income countries [22] . In developing countries, the burden of obesity tends to shift towards the groups with lower SES as the country's gross national product improves. This shift occurs at an earlier stage of economic development for women than it does for men [23] resulting in a particularly greater danger for women. Whether the association found in this study is only in employed Saudi women or exists in the general public is unclear and warrants further research.
The greater proportion of overweight and obese women over the age of 35 years, married and having children is to be expected [24, 25] , however it is alarming to find that 44 % of women 18 to 25 years of age were overweight or obese which is greater than has been previously reported [24] . Over a third of single women and 51.4 % of women without children were also overweight or obese. As a number of these women are expected to marry and bear children, their risk for increased body weight will also increase along with a higher chance for the co morbidities of obesity. Working in the public sector was also found to be a predictor of overweight/obese independent of other variables (Table 4) . No studies were found on this subject however as most government workers in the KSA have tenure, it may be attributed to a more relaxed culture in government workplaces which were also observed to be more flexible about the presence of food in work areas. Government workers may also be under less social pressure to present a fit body image to clients as compared to those working in the private sector. Further investigation into other variables in the workplace such as availability and types of food consumed and social factors is warranted. The total physical activity level reported by this sample showed that 52.1 % of the respondents were insufficiently active, exceeding previous global and local reports [4, 13, 26] . Hallal et al. [26] reported on PA levels in adults from 122 countries and found 31 % to be physically inactive (range 17-43 %). Bauman et al. [13] , in a comparative international study of population PA prevalence, used a self-report survey, the International Physical Activity Questionnaire (IPAQ), across 20 countries and reported low PA levels in females ranging from 6 to 49 %. The IPAQ has been shown to over report physical activity [27] yet Saudi Arabia participated in this study and reported only 37.3 % of their female sample (n = 344) as having low level PA. The occupational status of that sample is unreported and only 38.3 % of all the Saudi participants in that study had an education level above high school unlike the present sample which exceeded 80 %. As higher educational level is associated with more sedentary professions, this may be an important variable explaining the greater prevalence of inactivity in the present study. Al-Hazzaa [4] in a sample including 365 adult females in Riyadh assessed PA using the short form IPAQ and found 34.3 % to be in the lowest PA level, however less than 20 % were employed. The sample was also older, the majority (44 %) being 30-44 years, while the present study was predominately 26-35 years (55 %). Amin et al. (2012) [28] reported on a sample from primary care centers in AlHassa (n = 967) using a survey derived from the IPAQ and found approximately 80 % of respondents were insufficiently active. Only a third of the females in his sample were employed and less than 40 % had over high school level education levels. Predictors of low physical activity included 'working seven or more hours per day ' (Table 6 ) and it is reasonable to assume that the long working hours in office based jobs would reduce the time spent in PA. This is consistent with the subjects reporting "not having enough time" as the main reason for not being active (Table 7) . Longer working hours, particularly in sustained postures are known to cause fatigue even when physical exertion has not been expended [29] and may also explain the second highest reported barrier for PA being "too tired" (Table 7) .
Working in the private sector was a second predictor of low physical activity independent of work hours (Table 6 ). This merits further investigation however the private sector in the KSA is known to have a more competitive work environment and greater work load compared to public sector jobs which offer early tenure and tend to have more employees for similar work loads. This may contribute to more sitting and greater fatigue after work for private sector employees.
Surprisingly psychosocial variables often found to correlate with PA, self-efficacy and social support, were not found to be significant in this sample. Social support was found to be an important variable in one previous study in KSA [8] and in numerous international studies [30] [31] [32] . In this study however no correlation was found between physical activity social support scores and BMI or PA. In addition, only 21.5 % of respondents mentioned "no one to exercise with" as a factor for their inactivity. Self-efficacy, which has been found to correlate to PA in the majority of international literature [32] [33] [34] and in one study on women in KSA [10] , was not significantly correlated to PA in this sample. Major barriers to PA noted by both low and highly active respondents; 'not having time' and being 'too tired' may be interpreted as a lack of self-efficacy and it is possible that using a survey targeting physical activity self-efficacy may have been more sensitive to differences among respondents than the 'general self-efficacy' survey used in this study. Environmental factors including 'distance to facilities' , 'lack of transportation' and 'facilities being too expensive' were barriers to activity for less than 30 % of this sample and PA being 'socially unacceptable' was mentioned by the least number of respondents as a reason for inactivity (2 %) ( Table 7 ). This is in contrast to previous studies in KSA [8, 9] which reported lack of facilities/resources and traditions as the most important barriers. This may be explained by the present study sample being predominately educated professionals whose awareness of the importance of physical activity may override local traditions. Their professions may also allow them more access to facilities than the predominately unemployed samples used in the previous studies.
Interestingly there was no significant difference in the proportion of normal weight and overweight/obese respondents reporting low PA level in this sample which is similar to previous results on female Saudi university students [35] .
This study was subject to several limitations including the use of a survey as the main study instrument which is subject to recall bias and social desirability effect. Therefore, despite using a reliable and valid physical activity questionnaire in this survey, it is recommended that future studies may consider the use of more objectives instruments for the assessments of physical activity in Saudi working women, such as accelerometer. Secondly, the cross sectional design limits the ability to make causal inferences. Another limitation is that the sample was from Riyadh city which decreases generalizability of the findings to other regions in the country.
Conclusion
This study identified Saudi women working in office based jobs as a high risk group for overweight, obesity and physical inactivity. The finding that increasing age was a predictor of higher BMI was to be expected, however, the high percentage (44 %) of young Saudi females (18-25 year olds) who were found to be overweight or obese, projects for a possible high future obesity trend among women in KSA. Reports of low physical activity exceeded global and local reports and were correlated to long working hours and working in the private sector. As time constraints and fatigue were the most often reported barriers for PA, this may support the use of workplace health programs to reduce sitting time and promote physical activity as a viable public health initiative.
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